This is a double-blind, placebo-controlled study of the efficacy, safety, and tolerability of sibutramine in the management of obese patients for a 6-month period.
Prevalence of obesity and its comorbidities has increased all over the world [1] [2] [3] . Abdominal or visceral obesity is closely related to hypertension, glucose intolerance, hypertriglyceridemia with low HDL levels, and hyperinsulinemia, resulting in the so-called "metabolic syndrome" with an increased risk of cardiovascular disease [4] [5] [6] [7] . Obesity is also a risk factor for sleep apnea, orthopedic, dermatological and thromboembolic conditions, and some types of cancer [8] [9] . In addition, excessive weight is a discriminating factor in the workplace and in society as a whole.
Today there is strong evidence that weight loss in overweight and obese subjects reduces cardiovascular risk factors 10 . Weight loss may be achieved through low-calorie diet, physical exercise, medication, and surgery, or as a combination of this management [11] [12] . Drug treatment, associated with changes in dietary habits and physical exercise, has been shown to be effective, increasing compliance to treatment and resulting in satisfactory weight loss.
Sibutramine is a tertiary amine initially developed as an antidepressant medication. Subsequent studies showed a significant effect of the drug on weight loss due to its satietogenic and calorigenic effects [13] [14] [15] . The objective of the present study was to evaluate the efficacy, safety, and tolerability of sibutramine in obese patients over a 6-month period and to check the influence of the drug on the echocardiographic patterns of the patients. We considered effective weight loss to be a reduction by a minimum of 5% of the initial weight.
PATIENTS AND METHODS
From May 1998 to September 1999, we recruited 61 patients (60 female and 1 male), aged 18-65 years and with a body mass index (BMI) >30 kg/m 2 . The study was divided into 2 phases: the first phase (30 days) with the placebo, and the second phase (6 months) evaluating sibutramine vs placebo.
The inclusion criteria were fasting glucose values <130 mg/dL, total cholesterol <300 mg/dL, triglycerides <500 mg/dL, uric acid <8.0 mg/dL, transamines <40 mg/dL, bilirubin <2.0 mg/ dL, urea <40 mg/dL, and creatine < 1.5 mg/dL. Echocardiographic studies were also performed in this phase by means of a System Five, Ving Med, with color flow mapping able to generate and receive second harmonic echoes and synchronized firing of EKG. All echocardiographs were performed by the same observer (NH).
The exclusion criteria were weight loss in the previous 3 months, chronic diseases, such as renal or hepatic failure, endocrinopathy, cardiopathy, severe hypertension (systolic blood pressure >150 mmHg, diastolic blood pressure >110 mmHg), severe dyslipidemia (total cholesterol >300 mg/dL and triglycerides >500 mg/dL), rheumatic, gastrointestinal, respiratory, neurological, and psychiatric disorders. Patients with an altered echocardiogram or taking beta-blockers, dopaminergic agonists, antidepressant agents, or thyroid hormones were also excluded. Women of childbearing age were instructed on how to use the appropriate contraceptive method.
In the first phase, the patients were clinically assessed and weighed (scale brand, Filizola) without shoes and wearing light clothes. Height was determined using a wooden stadiometer. BMI was calculated dividing weight (kg) by height (m 2 ). Systolic and diastolic blood pressure levels were measured with patients in the seated position, on the left arm, and after a 5-minute rest period. 16 The parameter used to measure the abdominal circumference was the shortest diameter between the lowest rib and the iliac crest of the subject in orthostatic position. In order to measure the hip circumference, the greater trochanter region was used 17 . During the first 30 days, the patients received placebo once a day (only the physicians had this information) at breakfast and were told to follow a low-calorie diet (1200 kcal/day) composed of 55% carbohydrates, 30% fat, and 15% protein. They were also encouraged to practice 30-60 minutes of physical activity every day.
Thirty days later, the patients were randomized into 2 groups: one group received sibutramine 10 mg/day and the other group received the placebo, to be taken at breakfast. The placebo tablets were obtained from Knoll Pharmaceutical Industries and were rigorously identical to the sibutramine tablets.
The patients were followed up for 6 months. During the monthly appointments, the efficacy criteria were reviewed: weight and height, abdominal and hip circumference, tolerability (variations in arterial blood pressure, and heart rate), and safety (possible adverse effects of the drug). Laboratory tests were repeated at months 4 and 6, and an echocardiogram was repeated at the end of the study.
All patients signed the informed consent statement after being instructed about the study details, the Ethics Committee of the University Hospital approved the protocol.
The Student's t test was used to compare means in the statistical analysis. To compare results from the initial and final phases, as well as different weight loss percentiles, we used the chi-square test. The significance level was P < 0.05 18 .
RESULTS
Out of 61 patients selected, 46 concluded the study. The mean age was 38.3 years for the sibutramine and placebo groups. The data for patients assessed during the first and last visits (height, weight, waist, and hip measures, BMI, systolic and diastolic blood pressure, heart rate, and laboratory tests) are presented in table 1. The sibutramine and placebo groups had similar initial clinical and laboratory profiles.
Fifteen patients (24.6%) withdrew treatment; 7 were in the sibutramine group (7/30 -23.3%), and 8 in the placebo group (8/31 -25.8%). Dropout from study was not a result of side effects of the drug.
In the analysis of efficacy, the percentage reduction in weight (8%) and BMI (7.4%) was greater in the sibutramine group than in the placebo group (2.8% and 2.1%, respectively). The sibutramine group lost an average of 7.3 kg vs 2.6 kg in the placebo group. Reduction in BMI was the only statistically significant variable (P < 0.002).
Classifying weight loss into 4 subgroups (weight gain, loss <5%, loss of 5% to 9.9%, and loss >10%), we observed a weight loss of >5% in 40% of the patients from the sibutramine group as compared to 12.9% in the placebo group. On the other hand, 45.2% of the patients gained weight in the placebo group as compared with 20% in the sibutramine group (Table 2) . Although the sibutramine group had better results than placebo group, these differences were not statistically significant, except in the weight gain group.
The abdominal circumference (AC) and hip circumference (HC) values showed a reduction of 7% (mean of 7.3 cm) and 5% (6.2 cm), respectively in the sibutramine group, and there was a reduction of 3% (3.5 cm) in both values in the placebo group (Table 1) . These differences in both groups were not statistically significant.
Regarding blood pressure, we observed increased systolic pressure values in both groups and with the same variation (5 mmHg). Diastolic pressure, however, increased only in the sibutramine group (5 mmHg). Concerning the lipid profile (total cholesterol and LDL-cholesterol) and glucose levels, the values remained unaltered in both groups. There was an improvement in HDL-cholesterol (increase of 17%) and triglyceride levels (decrease of 12.8%) in the group treated with sibutramine (Table 1) . There was no statistically significant difference between these variables between sibutramine and placebo groups.
Tolerability and safety results revealed that 5 patients in the sibutramine group and 10 patients in the placebo group reported side effects. None of them discontinued treatment because of side effects. The most common side effects were intestinal constipation and dry mouth. Despite the higher incidence of side effects in the placebo group, there was no statistically significant difference between the groups (P > 0.05) table 3.
In the initial assessment of 61 patients, 40 (65.5%) of them had a normal echocardiogram, and 21 patients showed slight alterations with no hemodynamic impact (Table 4) . Six months later, there was no alteration in the echocardiographic patterns in either group.
DISCUSSION
Obesity is an important risk factor for morbidity and mortality. There is evidence that weight loss leads to reduced risk of morbidity and mortality.
In the obese patients assessed in this study, the administration of sibutramine resulted in better results than administration of placebo in patients undergoing diet restriction and exercise programs (weight loss: 8% vs 2.8%; reduction in BMI: 7.4% vs 2.1%; reduction in waist measure: 7% vs 3.1%). However, only the difference in BMI Although the placebo group reported more adverse effects, there was no statistically significant difference between the two groups (P > 0.05).
was statistically significant. In addition, the percentage of subjects who lost >5% of their initial weight was markedly higher in the sibutramine group (40% vs 12.9% in the placebo group). It should be emphasized that weight loss ³5% results in evident reduction in cardiovascular risks. In the patients who did not have a marked metabolic risk profile, we observed increased HDL levels and reduced triglyceride levels with the use of sibutramine.
Regarding tolerability, there was no statistically significant difference between the two groups; side effects were not severe, and no patient discontinued treatment because of adverse effects. The slight increase in systolic blood pressure (5 mmHg) and in diastolic blood pressure (5 mmHg) in the sibutramine group was corroborated by the literature [13] [14] [15] . The slight increase in blood pressure seems to be compensated by drug-induced weight loss 15 . It is also important to mention that increased systolic blood pressure was observed in the placebo group, but there was no explanation for this fact.
We were particularly interested in checking whether sibutramine would cause valvular echocardiographic alterations, as described in studies with fenfluramine and D-fenfluramine 21 . The echocardiographic study was very detailed and was carried out with sophisticated equipment. The analysis of findings was made by the same observer. Out of 61 patients, 21 had some previous echocardiographic alteration, showing that heart disease may be demonstrated in a significant percentage of apparently healthy obese patients. However, in the final assessment, we did not identify any alterations in the echocardiogram in either group. These data were similar to those found in another study 22 , demonstrating that sibutramine does not have a dilation effect on the heart. Therefore, our results enabled us to conclude that sibutramine is an effective drug for inducing reduction of the body mass index and for preventing weight gain in obese patients undergoing low-calorie diet and exercise programs, and it has good safety and tolerability profiles.
